Abstract: This paper studies the regional disparity of China's agricultural productivity growth by decomposing it into technical changes, efficiency changes and input accumulation per worker. The convergence test is also used to analyze the determinants of regional disparity. The paper finds that during 1987 and 2005, although the growth of China's agricultural labor productivity mainly depended on the accumulation of inputs, technical changes contributed more to regional disparities in agricultural productivity growth. Improving efficiency to promote TFP growth is important for agricultural labor productivity growth for the three regions-Eastern, Central and Western of China. The increase in inputs for Western China, and the improvement in technical change for Central and Western China are significant aspects to promote the growth of agricultural productivity and narrow the gap with the Eastern China.
Introduction
With the implementation of rural reform started in 1978, China agricultural production grew rapidly. In 1984, agricultural growth rate reached 12.9%, which was the highest rate since 1978. From 1985, this growth rate lowered 3 , while the regional disparities among Eastern, Central, and Western China enlarged 4 . Large body of literature (McMillan et al., 1989; Fan, 1991; Fan and Pardey, 1992; Lin 1992; Zhang and Carter, 1997; Yao and Liu, 1998; Fan and Zhang, 2002; Fan et al., 2004; Liu and Wang, 2005; etc.) have studied the rapid agricultural growth and analyzed the sources of growth in China agriculture, but few of them pay attention to the regional disparities of agricultural growth in China. However, it is necessary to study the determinants of regional disparities in agricultural labor productivity growth to better-understand China's agricultural growth and reduce the regional inequality.
Typically, there are two major sources of agricultural growth-growth of factor input and productivity. Whether input or productivity contributed more to regional disparity of agricultural labor productivity growth is an interesting question when studying agricultural labor productivity growth in China. This paper aims to investigate determinants of regional disparities in agricultural labor productivity growth by decomposing growth rate into technical changes, efficiency changes and the accumulation of inputs per worker. The structure of the paper is as follows:
Section II introduces the decomposition approach and data, and reports the results.
Section III analyzes the sources of agricultural productivity, while section IV concludes.
because of the change of governmental policy to grain market at the end of 1985, when the grain trade was brought back again under government control (Sicular, 1993; Huang, 1998) . Certainly, at that time many researchers attributed the stagnation of agricultural growth in 1985 to the marketization of the grain transaction contract at the beginning of that year, thus by the end of 1985 government endowed again the nature of "national mission" to the contract policy. 4 The agricultural labor productivity is the Eastern, Central 
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Methodology
This paper employs Data Envelopment Analysis (DEA), a non-parametric technique which does not require specification of a particular form of the production function. Following Maudos (2000) 5 , agricultural productivity growth is decomposed into components attributable to technical changes, efficiency changes and the accumulation of inputs per worker. These components help to analyze the sources of the growth rate of agricultural productivity.
Data and Variables
Agricultural labor productivity is defined as output of agricultural products per agricultural worker. Agricultural output (Y) measures the gross value of agricultural output which includes farming, forestry, animal husbandry, and fishery. 
Empirical results
Using DEAP software (Coelli, 1996) , we decompose agricultural labor productivity growth for the period 1987-2005 into three components. Results for all provinces are showed in Table 1 . Over the whole period, annual average growth of Eastern China is higher than the other two regions. The contribution of input accumulation to each region's agricultural labor productivity growth is outstanding, which is significantly higher than that of TFP, and the growth rate of input accumulation in the eastern, central and western regions are 4.5%, 3.7% and 3.6% respectively. Among the three regions, the contribution of TFP to labor productivity in the eastern region is most substantial.
Concentrating on the contributions of the components of TFP, we can observe differences existing in the three regions. For Eastern China, technical progress is the important sources of TFP growth. Meanwhile, inefficiency is observed. For the central and western regions, technical progress and efficiency improvement are both the important sources of TFP growth, and the contributions of technical progress, 85.71%
and 72.73% respectively, are more significant than that of efficiency improvement, 14.29% and 27.27% respectively.
Sources of Convergence
The analysis of the impacts of each of the sources of growth on convergence of labor productivity is the subject of this section, and is intended to help us deeply understand the regional growth disparity in labor productivity. Following Maudos，
Pastor and Serrano's（2000）approach, we estimate the relative contribution of each factor to convergence between years 0 and T by taking logarithmic differences between the two using the following regressions: 1987-1989, 1990-1993, 1994-1997, 1998-2001, and 2002-2005. LP i0 are agricultural labor productivity in 1987, 1990, 1994, 1998, and 2002 respectively.
Comparing the results between R1 and R2, we find that there are not obvious differences among estimation results. Because the estimation results of R2 are more significant than R1, R2 is chosen in the following analysis.
We find there is significant divergence in the levels of agricultural labor productivity over the whole period, which means disparities in agricultural labor productivity among regions in China became larger. The technical change is a significant source of divergence. Although the effect of efficiency change is positive to convergence, it is not statistically significant. The two effects of technical change and efficiency change together induce agricultural TFP to show divergent trend. The accumulation of inputs per worker has convergent effect on agricultural labor productivity but the convergent effect is not statistically significant for the whole nation.
The convergence test results indicate that the mechanisms of different regions are also different. For the eastern region, input accumulation has positive effect, but TFP has negative effect on labor productivity convergence. Furthermore, technical change has divergent effect; however the efficiency change has convergent effect which is not statistically significant. Finally, agricultural labor productivity in the eastern region is found to be negligibly diverging.
Similarly for western region, technical change has divergent effect, while efficiency change has convergent effect which is not statistically significant, and the total effect of the two on TFP is divergent which is also not statistically significant.
The accumulation of inputs per worker has an insignificant divergent effect. Finally agricultural productivity in the western region is found to be significantly diverging.
For the central region, only the parameter of technical change is statistically significant, which is a positive sign indicating convergence. The total effect of all sources of convergence is found to be negligible divergence and not statistically significant.
Conclusions
Following the approach of Maudos (2000) , this study decomposes the growth of agricultural labor productivity into three components: technological progress, changes The convergence test results indicate that the mechanisms of different regions are also different. For the national sample, it is divergent in the levels of agricultural labor productivity over the whole period, and the divergent contribution of technical change to TFP is a significant source of divergence. The accumulation of inputs per worker has convergent effect on agricultural labor productivity but the convergent effect is not significant for the whole sample. The convergence test gives similar result with decomposition of agricultural labor productivity growth, which points out that agricultural labor productivity growth is mainly from the accumulation of inputs, but TFP is the important source of regional disparity of agricultural growth, especially technical progress in TFP.
